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Summary Table

NOTE: The rows in blue show results after removing outlying data. Ratings are based on the results
shown in blue (Any outlying data have been removed).

     PG Grade 64-22

PERFORMANCE GRADED BINDER SAMPLES
NO.

LABS

SAMPLE NUMBER 189 SAMPLE NUMBER 190

TEST RESULT AVG. STAND.
DEV.

COEFF.
VAR. AVG. STAND.

DEV.
COEFF.

VAR.

TESTS ON ORIGINAL BINDER

AASHTO T316/ASTM D4402, Brookfield Viscosity
Viscosity at 135°C (PaCs)

218 0.457 0.17 38.2 0.459 0.18 38.3

213 0.440 0.026 5.84 0.443 0.028 6.42

AASHTO T315, Dynamic Shear Rheometer
 (64°C, 25-mm plate, 1-mm gap)

Complex Shear Modulus, G* (kPa)

222 1.588 0.13 8.20 1.584 0.13 8.37

218 1.579 0.11 6.70 1.574 0.11 6.76

Phase Angle, * (Degrees) 221 87.12 0.77 0.878 87.13 0.73 0.834

215 87.15 0.50 0.569 87.16 0.47 0.536

G* / sin * (kPa) 223 1.589 0.13 8.24 1.586 0.13 8.35

218 1.578 0.10 6.57 1.573 0.10 6.53

TESTS ON RTFO RESIDUE

Change in Mass (Percent) 210 -0.0454 0.090 -198.11 -0.0467 0.100 -213.92

190 -0.0353 0.028 -78.79 -0.0382 0.025 -66.67

AASHTO T315, Dynamic Shear Rheometer
 (64°C, 25-mm plate, 1-mm gap)

Complex Shear Modulus, G* (kPa)

218 3.675 0.43 11.8 3.676 0.43 11.6

209 3.626 0.29 8.09 3.635 0.28 7.60

Phase Angle, * (Degrees) 217 83.98 2.5 3.01 84.00 2.5 3.00

211 84.19 0.49 0.585 84.21 0.46 0.541

G* / sin * (kPa) 218 3.686 0.40 10.8 3.688 0.40 10.8

215 3.662 0.33 8.91 3.661 0.32 8.74

TESTS ON PAV RESIDUE - PAV AT 100°C

AASHTO T315, Dynamic Shear Rheometer
(25°C, 8-mm plate, 2-mm gap)

Complex Shear Modulus, G* (kPa)

208 5737.8 1159.1 20.2 5731.1 1121.9 19.6

206 5774.4 1102.8 19.1 5763.4 1077.8 18.7

Phase Angle, * (Degrees) 208 48.17 3.4 7.01 48.20 3.4 6.96

201 47.71 1.4 3.03 47.74 1.4 2.94

G* sin * (kPa) 209 4263.5 785.2 18.4 4263.7 750.5 17.6

207 4289.2 743.2 17.3 4286.3 717.8 16.7

AASHTO T313/ASTM D6648, Bending Beam Rheometer
 (-12°C, 60 s)

Creep Stiffness  (MPa)

210 215.4 16.0 7.42 215.3 17.9 8.31

206 215.5 15.0 6.96 215.0 16.0 7.44

Slope, m 209 0.3156 0.013 4.00 0.3153 0.013 4.10

203 0.3145 0.0093 2.94 0.3145 0.0105 3.35

AASHTO T314, Direct Tension
  (-12°C, 1 mm/min)

Failure Stress (MPa) 62 3.66 1.0 28.4 3.77 1.1 29.1

61 3.71 0.94 25.2 3.83 1.00 26.0

Failure Strain (%) 62 1.423 0.64 44.8 1.483 0.62 42.0

60 1.340 0.43 32.4 1.405 0.45 32.4



December 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 189 & 190

Test No. 1     Brookfield Viscosity at 135° C (PaAs)      210 Points

Sample No. 189 AVE 0.4404 S.D. 0.026 C.V. 5.84

Sample No. 190 AVE 0.4428 S.D. 0.028 C.V. 6.42

Labs Eliminated: 12    34    367    3233    3902

Labs off the Diagram: 38   369   3215



December 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 189 & 190

Test No. 2    DSR: Complex Shear Modulus, G* (kPa)   213 Points
Sample No. 189 AVE 1.5787 S.D. 0.11 C.V. 6.70

Sample No. 190 AVE 1.5741 S.D. 0.11 C.V. 6.76
Labs Eliminated: 8    20    2032    3902

Labs off the Diagram: 28   40   49   3474   3677



December 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 189 & 190

Test No. 3 DSR: Phase Angle, * (Degrees) 214 Points
Sample No. 189 AVE 87.147 S.D. 0.50 C.V. 0.569

Sample No. 190 AVE 87.157 S.D. 0.47 C.V. 0.536
Labs Eliminated: 36    369    3349    3363    3377    3800

Labs off the Diagram: 2163



December 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 189 & 190

Test No. 4 DSR: G* / Sin * (kPa)       214 Points
Sample No. 189 AVE 1.5777 S.D. 0.10 C.V. 6.57

Sample No. 190 AVE 1.5734 S.D. 0.10 C.V. 6.53
Labs Eliminated: 8    20    49    2032    3902

Labs off the Diagram: 28   40   3474   3677



December 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 189 & 190

Test No. 5 RTFO - Change in Mass (Percent)      185 Points
Sample No. 189 AVE -0.0353 S.D. 0.028 C.V. -78.787

Sample No. 190 AVE -0.0382 S.D. 0.025 C.V. -66.668
Labs Eliminated: 8    11    24    28    37    38    50    51    193    359    367    1472    3233    3311    3471      

                                                    3495    3553    3666    3735    3800

Labs off the Diagram: 3   5   34   2288   3389  



December 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 189 & 190

Test No. 6 RTFO Residue - G* (kPa)        208 Points
Sample No. 189 AVE 3.626 S.D. 0.29 C.V. 8.09

Sample No. 190 AVE 3.635 S.D. 0.28 C.V. 7.60
Labs Eliminated: 20    39    40    49    114    2032    2163    3293    3474

Labs off the Diagram: 3233



December 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 189 & 190

Test No. 7                         RTFO Residue                      209 Points

                                                 Phase Angle, * (Degrees)
Sample No. 189 AVE 84.185 S.D. 0.49 C.V. 0.585

Sample No. 190 AVE 84.208 S.D. 0.46 C.V. 0.541
Labs Eliminated:36    39    114    369    2163    3800 

Labs off the Diagram: 3311   3349



December 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 189 & 190

Test No. 8     RTFO Residue - G* / Sin * (kPa)      213 Points
Sample No. 189 AVE 3.662 S.D. 0.33 C.V. 8.91

Sample No. 190 AVE 3.661 S.D. 0.32 C.V. 8.74
Labs Eliminated: 20    39    3293

Labs off the Diagram: 2032   3474



December 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 189 & 190

Test No. 9 PAV Residue - G* (kPa)         201 Points
Sample No. 189 AVE 5774.4 S.D. 1102.8 C.V. 19.1

Sample No. 190 AVE 5763.4 S.D. 1077.8 C.V. 18.7
Labs Eliminated: 10    3155

Labs off the Diagram: 15   23   42   2209   3536



December 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 189 & 190

Test No. 10                       PAV Residue                         196 Points

                                               Phase Angle, * (Degrees)
Sample No. 189 AVE 47.709 S.D. 1.4 C.V. 3.03

Sample No. 190 AVE 47.740 S.D. 1.4 C.V. 2.94
Labs Eliminated: 1    23    114    1430    3155    3433    3800

Labs off the Diagram: 42   443   3215   3574   3897



December 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 189 & 190

Test No. 11 PAV Residue - G* Sin * (kPa)      206 Points
Sample No. 189 AVE 4289.2 S.D. 743.2 C.V. 17.3

Sample No. 190 AVE 4286.3 S.D. 717.8 C.V. 16.7
Labs Eliminated: 10    3155

Labs off the Diagram: 2209



December 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 189 & 190

Test No. 12 BBR Stiffness (MPa)    203 Points
Sample No. 189 AVE 215.5 S.D. 15.0 C.V. 6.96

Sample No. 190 AVE 215.0 S.D. 16.0 C.V. 7.44
Labs Eliminated: 15    439    1061    3196

Labs off the Diagram: 370   1170   3155



December 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 189 & 190

Test No. 13 BBR Slope        203 Points
Sample No. 189 AVE 0.31447 S.D. 0.0093 C.V. 2.94

Sample No. 190 AVE 0.31453 S.D. 0.0105 C.V. 3.35
Labs Eliminated: 70    297    370    1312    1430    3155

Labs off the Diagram: None



December 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 189 & 190

Test No. 14  Direct Tension Failure Stress (MPa)   60 Points
Sample No. 189 AVE 3.71 S.D. 0.94 C.V. 25.2

Sample No. 190 AVE 3.83 S.D. 1.00 C.V. 26.0
Labs Eliminated: 38

Labs off the Diagram: 7



December 2002
AMRL PROFICIENCY SAMPLE PROGRAM

PERFORMANCE GRADED BINDER  SAMPLE NOS. 189 & 190

Test No. 15 Direct Tension Failure Strain (Percent)    58 Points
Sample No. 189 AVE 1.340 S.D. 0.43 C.V. 32.4

Sample No. 190 AVE 1.405 S.D. 0.45 C.V. 32.4
Labs Eliminated: 7    3524

Labs off the Diagram: 546   3029


